Mechanics. The special focus contains five contributions related to different scientific areas, combining symbolic computation applications with validated numerical methods.
A. Loja et al.
The main contents of these papers are summarized below.
Towards a Lanczos' Tau-method toolkit for differential problems. M. Trindade, J. Matos and P. B. Vasconcelos
The first paper of the special focus deals with building a numerical software library based on the Tau-method to approximate solutions for linear differential problems using MATLAB . A new iterative Tau-method scheme based on LU factorization and providing error estimation is proposed, serving also as available preconditioning techniques to work with Krylov iterative methods in order to ensure efficiency. This new approach can be very effective as illustrated through numerical examples.
Dynamics and optimal control of Ebola transmission. Amira Rachah and Delfim F. M. Torres
This paper presents a study on mathematical descriptions of the spread of Ebola virus using the SusceptibleExposed-Infective-Recovered model and optimal strategies for Ebola control. The virus propagation control and the prediction of the impact of vaccine programmes are investigated by considering different strategies of the spread of Ebola optimal control, namely: control infection by vaccination; minimize exposed and infected; reduce Ebola infection by vaccination and educational campaigns.
Three-dimensional computational analysis of stress state transition in through-cracked plates. Rúben Maia, Ricardo Branco, F. V. Antunes, M. C. Oliveira and Andrei Kotousov
This paper presents research results on the extent of surface regions in through-cracked planar geometries subjected to cyclic loading. A linear-elastic and an elasto-plastic model were developed to characterise the stress triaxiality state along the crack front. The extent of surface regions was evaluated using h-curves applying a newly proposed criterion. A linear relation between the stable value of the extent of surface regions and the maximum stress intensity factor was also established.
On contractions of Lie algebras. J. M. Escobar, J. Núñez and P. Pérez-Fernández
In this paper, a study on the application of the invariant functions of Lie algebras, ψ and ϕ, to contractions of some lower-dimensional Lie algebras, is carried out. This study stands as a relevant topic, as it is known that the application of invariant functions can be found in many fields of pure and applied mathematics, physics, engineering and science in general.
Symbolic computation applied to the study of the kernel of a singular integral operator with non-Carleman shift and conjugation. Ana C. Conceição, Rui C. Marreiros and José C. Pereira This final paper makes use of Mathematica capabilities to implement the extensive symbolic and numerical calculations present in the analytical algorithms, devoted to the exploitation of the dimension of some classes of singular integral operators' kernel. The implementation of these methods on a computer provides new and powerful tools that make the results of lengthy and intricate calculations available in a simple way to researchers.
